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Rapid- Action Clamping Cylinder Comprising a Guiding Device 



The invention relates to a rapid-action clamping cylinder comprising a guiding device, according to 
the precharacterizing portion of claim 1 . 

A rapid-action clamping cylinder comprising a piston-operated pull-in nipple has already become 
known with the applicant's DE 101 23 270 Al . Disposed inside the housing of the rapid-action 
clamping device of that patent document was a lifting piston that was actuated in the central center 
recess of the rapid-action clamping cylinder such that is could pass through the locking device. The 
object of this measure was to move the lifting piston out of the central receiving aperture in the 
rapid-action clamping cylinder far enough to permit the pull-in nipple that was disposed on the 
underside of the workpiece pallet to be placed gently on top of the lifting piston, in order to thus be 
able to insert the pull-in nipple preferably without any damage into the interior of the rapid-action 
clamping cylinder. 

In that embodiment, however, a full protection of the pull-in nipple against damage inside the center 
recess was not yet guaranteed. On one hand, a centering correspondence was lacking between the 
pull-in nipple and the upper side of the lifting piston because the two parts sat on each other only 
with flat stop faces in each case. On the other hand, the pull-in nipple was designed such that it was 
executed fiat toward the receiving aperture so that an offset allowance of only 2.5 mm was allowed 
between the corresponding parts. The pull-in nipple could be offset only within the range of the 
offset allowance in order to still be able to enter into the central receiving aperture in the rapid- 
action clamping cylinder. 



The offset allowance, however, was too small for most applications. It could therefore happen that 
the pull-in nipple - especially if it was fixed to heavy workpiece pallets - was offset by more than 



the offset allowance due to the weight of the workpiece pallet, and the nipple was lowered onto the 
cover of the rapid-action clamping cylinder offset from the receiving aperture. This meant a 
significant risk of damage. Additionally, the workpiece pallet had to be maneuvered with the 
hoisting equipment in such a way that the pull-in nipple would enter into the central receiving 
aperture of the rapid-action clamping cylinder. 

If the pull-in nipple was placed down only slightly offset from the central receiving aperture in the 
rapid-action clamping cylinder, the lifting piston would be moved back into the central receiving 
aperture of the rapid-action clamping cylinder by a machine command during the continued 
insertion process, with the aim of lowering the pull-in nipple along with it. However, since the same 
sat on the receiving aperture of the rapid-action clamping cylinder slightly offset, it would drop into 
the central receiving aperture in a jerky movement. This was no longer a gentle insertion process. In 
the case of an undesired operational situation of this kind, it was possible that even the receiving 
aperture on the rapid-action clamping cylinder could become damaged. 

Especially in the case of very large workpiece pallets with dimensions of up to 1 meter by 2 meters 
and a corresponding weight in the range of tons, it was difficult to lower pull-in nipples of this type 
by crane into the central receiving aperture in the rapid-action clamping cylinder without damage via 
a relatively small-tolerance inlet diameter. The insertion process was also made difficult, in 
particular because a visual monitoring was no longer easily possible in the case of workpiece pallets 
of that size. The pull-in nipples can be seen only with difficulty on the underside of the large 
workpiece pallet and a controlled insertion of the pull-in nipples into the barely visible insertion 
openings was not possible through visual monitoring. 
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The invention is therefore based on the object of improving and facilitating a controlled, safe and 
damage-free lowering of pull-in nipples into the central aperture of rapid-action clamping cylinders. 

To meet this object, the invention is characterized in that the face end of the pull-in nipple, which 
corresponds to the lifting piston, has conical bevels that cooperate with associated conical bevels on 
the upper side of the lifting piston. 

By that, an improved guiding device for the pull-in nipple is proposed, which will therefore be 
referred to as "capturing device" in the following description, since the pull-in nipple is literally 
"captured" via a large lateral offset allowance. 

In a preferred embodiment of the invention, provision is made for the face end of the pull-in nipple 
to have conical bevels that are beveled toward the rear so that a conical tip cooperates with an 
associated - oppositely beveled conical recess in the lifting piston. 

In another embodiment of the invention, provision is made for a conical indentation to be provided 
in lieu of a conical tip, in a kinematic reversal, which cooperates with an associated conical tip on 
the upper side of the lifting piston. 

In the first mentioned embodiment (conical tip on the face end of the pull-in nipple), the advantage 
is achieved that a 400% larger capturing path of the pull-in nipple into the insertion opening on the 
rapid-action clamping cylinder is provided, as compared to the prior art. 

Due to the conically beveled tip, the pull-in nipple can now move into the central receiving aperture 
in the rapid-action clamping cylinder over the entire - relatively small - face end, resulting in an 
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offset path of, for example, 12.5 mm, as compared to a conventional offset path of 2.5 mm 
according to DE 101 23 270 Al. 



This offset path of 12.5 mm is provided to all sides leading out from a central center line, whereas in 
the prior art, a misalignment of only maximally 2.5 mm was possible in any direction. 

The above object of permitting a damage-free insertion of a pull-in nipple into a central receiving 
aperture in a rapid-action locking cylinder is also met with the additional technical teaching that, in 
the region where the pull-in nipple and lifting piston meet, the contacting and associated surfaces are 
kept free from contaminations. 

For this purpose the invention first provides for the lifting piston to have disposed in it blowing-air 
openings or cooling agent openings, which are directed towards the associated surfaces of the pull-in 
nipple. With these measures it is possible to completely clean and dry the associated surfaces (of 
pull-in nipple and lifting piston) before they make contact, without the risk of cooling agent or 
shavings becoming trapped there. When cleaning with a cooling agent, this requires that the same is 
completely free of shavings and filtered to a sufficiently high degree in order to achieve the desired 
cleaning purpose. 

In a further development of the characteristic feature aimed at meeting the above object, provision is 
made for the lifting piston to have disposed in it a turbine wheel driven in rotation, which is supplied 
with air by means of a compressed-air flow. As soon as the lifting piston has been moved up and out 
of the central receiving aperture in the rapid-action clamping cylinder, this turbine wheel comes into 
a position approximately opposite the cover surface area of the rapid-action clamping cylinder and 
the high-turbulence airflow that is then generated blows the entire cover surface area clean, which 
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also serves to meet the above object of permitting a damage-free insertion of the pull-in nipple into 
the center recess of the rapid-action clamping cylinder. Shavings and contaminations can no longer 
deposit in this region, which would otherwise have resulted in damage to the pull-in nipple during 
its insertion into the central receiving aperture of the rapid-action clamping cylinder. 

The invention, in another embodiment, also proposes that the workpiece pallet does not sit flat and 
level with its underside on the corresponding top surface of the cover of the rapid-action clamping 
cylinder, but instead forms an intermediate space created by support discs, which are affixed by 
means of screws to the underside of the workpiece pallet. In this manner a gap is created between 
the underside of the workpiece pallet and the top surface of the cover of the rapid-action clamping 
cylinder, and this gap also has compressed air flowing through it in order to thus prevent shavings 
from depositing in this region and preventing a centered placement of the workpiece pallet onto the 
rapid-action clamping cylinder. 

Described above were various possible solutions as to how to permit a controlled and damage-free 
insertion of the pull-in nipple - which is fixed to the underside on the workpiece pallet - into the 
center recess of a rapid-action clamping cylinder. 

In the following description of the invention, it is now proposed, as an additional proposed solution, 
that even when rapid-action clamping cylinders of this type are arranged on horizontal processing 
towers (horizontal installation), or even in the case of an overhead installation, it is now possible for 
the first time to also permit a controlled insertion of the pull-in nipples of workpiece pallets into the 
center recess of rapid-action clamping cylinders in these extreme processing situations. 
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The invention proposes for this purpose that a capturing device is provided between the pull-in 
nipple and the lifting piston arranged inside the rapid-action clamping cylinder. 

In a first example embodiment of this example embodiment, provision is made for the capturing 
device to substantially consist of a capture screw that is connected to the pull-in nipple and that 
forms a capture head, which is insertable in a controlled manner into an associated capturing 
element connected to the lifting piston. 

The use of a capturing device of this type has particular advantages in cases in which the rapid- 
action clamping cylinders are not arranged horizontally on a mounting table or clamping plate, but 
in which the rapid-action clamping cylinders are arranged at an angle of 90° in a horizontal 
processing tower. 

While in the first embodiment, the center transverse axis of the rapid-action coupling cylinders is 
oriented vertically and perpendicular to a horizontal surface of a machine table, in the second 
embodiment the center longitudinal axis through the rapid-action coupling cylinder is aligned 
horizontally, and the workpiece pallets with the pull-in nipples disposed thereon and the additional 
capturing device are hooked into the horizontally aligned rapid-action coupling cylinders, relieved 
of their load, and then pulled in. 

A capturing device of this type may be disposed as a separate element in each individual rapid- 
action coupling cylinder, each rapid-action coupling cylinder having arranged in it a lifting piston on 
which the capturing device is fixed, which cooperates with the corresponding capturing device on 
the pull-in nipple. 
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In another, expanded embodiment according to this proposed solution, provision is made for heavy 
and large workpiece pallets to be pulled in controlled quasi automatically and synchronously in a 
row of rapid-action coupling cylinders that are arranged parallel with each other. For this purpose 
provision is made for the individual lifting pistons of the rapid-action coupling cylinders with the 
capturing device attached thereto to be linked to each other synchronously by means of a mechanical 
rod assembly, so that all lifting pistons are operated synchronously by means of a single rod 
assembly, and a synchronous pulling-in movement thus occurs by means of the described capturing 
device. 

Different proposed solutions exist in this context for the synchronous displacement drive of the 
individual lifting pistons inside the individual rapid-action coupling cylinders. 

In a first proposed solution, it is proposed that each lifting piston is connected to a toggle-joint rod 
assembly and that all toggle-joint rod assemblies are coupled with a dual-action piston arrangement, 
so that when a single drive cylinder is actuated, all toggle joints are actuated accordingly. 

It is particularly important in this context that the hydraulic actuation of the dual-action cylinder 
takes place through the machine control unit itself, i.e., the compressed oil feed to this drive cylinder 
takes place in a correspondingly controlled manner in dependence upon the compressed oil feed to 
the individual rapid-action coupling cylinders, so that a controlled sequence of operation is 
guaranteed. 

In lieu of providing a hydraulically actuated drive cylinder for the displacement drive of the lifting 

pistons, it is also possible, of course, to use a pneumatic drive or a manual drive, wherein a toothed 

rack may also be used in place of the drive having a dual-action hydraulic piston. 
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In the case of simpler centering tasks, it is not absolutely necessary that a synchronous drive be 
provided for all lifting pistons inside the rapid-action coupling cylinders. A passive pull-in means 
may be provided instead, which means that the lifting pistons inside the rapid-action coupling 
cylinders can be moved back and forth by hand, namely via the movement on the workpiece pallet 
itself. The workpiece pallet may therefore be hooked onto the lifting piston with the capturing 
device engaged to it, and the workpiece pallet is then [ ]* into the central receiving aperture by hand, 
and the individual lifting pistons are passively moved in a synchronized manner into the interior of 
the rapid-action coupling cylinder through the movement of the workpiece pallet. 

The same process, of course, also takes place in the opposite manner when the workpiece pallet is 
disconnected from the rapid-action coupling cylinders. In this case, too, the workpiece pallet - with 
unlocked rapid-action coupling cylinders - is simply pushed off the rapid-action coupling cylinders 
and the lifting pistons passively follow this pull-out movement until the capturing device is free and 
the pull-in nipples can be unhooked from the capturing device. 

In an additional embodiment of the invention, the inventive idea according to the above-mentioned 
example embodiment will be generalized in such a way that it is now no longer necessary to arrange 
lifting pistons inside a rapid-action coupling cylinder in a manner so that they are displaceable. 

In this generalization, provision is made for the lifting piston to be replaced with a general machine 
part, particularly a machine shaft, that is held displaceable in the interior of a rapid-action coupling 
cylinder. In this example embodiment, multiple locking grooves may be provided on the machine 
shaft at an axial distance from each another, which cooperate with the locking means inside the 

1 Translator's note: This translation is based on an incomplete sentence in the Germ an- language document. 
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rapid-action coupling cylinder. In this manner it is now possible for the first time to implement a 
precisely positioned shifting and corresponding highly precise locking of a machine shaft in a rapid- 
action coupling cylinder, since this machine shaft is positioned perfectly and in a highly precise 
manner during the engagement of the locking means into the locking groove on the machine shaft. 

The machine shaft is therefore held in the rapid-action coupling cylinder with a very high degree of 
holding force and may be used for various machine tasks. The machine shaft may, for example, be a 
part of a displacement rod assembly or part of a closing unit, or part of a hydraulic piston where it is 
important to lock this hydraulic piston in a certain axial displacement position with a high degree of 
accuracy. 

In a further development of this generalizing idea, provision is made for two opposite rapid-action 
coupling cylinders to act on the machine shaft at a mutual distance from each another, whose pull-in 
force is directed in an opposite direction in each case. The pull-in force of the one rapid-action 
coupling cylinder on the one locking groove of the machine shaft acts against the pull-in force of the 
opposed rapid-action coupling cylinder. In this manner the machine shaft is positioned in two 
opposite directions between two rapid-action coupling cylinders that are biased in opposite 
directions and can withstand very high displacement forces without resulting in an undesired 
releasing of the locking means. 

The inventive subject of the present invention results not only from the subject of the individual 
patent claims but also from the combination of the individual claims with each other. 

All information and features revealed in the documentation, including in the abstract, particularly 

the dimensional embodiment presented in the drawings, are claimed as essential to the invention to 
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the degree that they are novel as compared to the prior art, either individually or in combination with 
each other. 



The invention will be explained in more detail below, based on a number of implementation 
approaches. Additional features and advantages that are essential to the invention will become 
apparent from the drawings and their description. 

In the drawings: 

Figure 1 : shows a section through a first embodiment of a pull-in device with enlarged 
capturing path; 

Figure 2: shows an embodiment that has been modified from Figure 1 , comprising an additional 
lifting piston; 

Figure 3: shows an embodiment that has been modified from Figure 2, comprising a blowing- 
air supplied lifting piston and turbine wheel; 

Figure 4: shows the top view of the turbine wheel; 

Figure 5: shows the arrangement of Figure 3 in the moved-out condition; 

Figure 6: shows a simplified embodiment as compared to Figure 3 and 5, with sealing-air 
monitoring in the locked condition; 
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Figure 7: shows the arrangement according to Figure 6 in the unlocked condition; 

Figure 8: shows an embodiment of a rapid-action coupling cylinder having a capturing device 
for vertical machines in a drawing plane that is rotated by 90 degrees; 

Figure 9: shows the illustration according to Figure 8 with the capturing device moved out; 

Figure 10: shows the embodiment of Figure 8 and 9 with the capturing device disconnected; 

Figure 1 1 : shows the section along line XI -XI in Figure 9; 

Figure 12: shows the synchronous drive of capturing devices via a hydraulically operated 
articulated rod assembly; 

Figure 13: shows an enlarged view of the illustration according to Figure 12; 

Figure 14: shows an example embodiment that has been modified from Figure 12, comprising a 
manual drive for the capture rod assembly; 

Figure 15: shows the front view of the arrangement according to Figure 14; 

Figure 16: shows a section in a side view through a capturing device comprising a passively 
displaceable lifting piston; 

Figure 17: shows the illustration according to Figure 16 in the moved-in condition; 
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Figure 18: 



shows a top view of the front face of the arrangement according to Figure 16 and 17; 



Figure 19: shows an example embodiment for locking a machine shaft in a rapid-action coupling 
cylinder for the highly precise positioning of the displacement position of this 
machine shaft; 

Figure 20: shows the same presentation as Figure 19 with the device unlocked; 

Figure 21 : shows an example embodiment that has been modified in detail from Figure 19 and 
20, comprising two rapid-action coupling cylinders acting in opposite directions to 
clamp-in the machine shaft; 

In Figure 1, a rapid-action coupling cylinder 1 is depicted in general, which is described in detail in 
a number of applications of the present applicant's. The description there shall be considered fully 
incorporated into the scope of the description of the present invention. 

The rapid-action coupling cylinder 1 substantially consists of a cover 6 placed upon a tubular 
housing 1 1 and secured by means of screws 29. 

Provided in the cover 6 is a central receiving aperture 4, into which a pull-in nipple 2 is to be 
inserted in a controlled manner and preferably without damage. 

Disposed in the interior of the rapid-action coupling cylinder 1 is a locking means that substantially 

consists of locking balls 5 guided without cage that are evenly distributed over the circumference 

and that are arranged evenly distributed on horizontal ball bearing support surfaces of a ball bearing 

cup 8 so as to be displaceable in the radial direction. 
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The displacement drive of the balls in the locking direction is provided in this case by means of a 
series of spaced-apart springs 10 that are disposed in the intermediate space between the ball bearing 
cup 8 and a lower spring support 9. The springs 10 act upon an annular piston 7 that is bent at right 
angle, which is hydraulically movable into is release position and by the spring force of the springs 
1 0 into its locking position. 

The right half of the section according to Figure 1 depicts the locking position, whereas the left half 
of the section depicts the release position of the rapid-action coupling cylinder 1 . 

Through a pressurized-agent port 1 2 the pressurized agent is introduced into a pressure chamber 1 3 
and moves the piston 7 in a downward direction according to the half section on the left, causing the 
locking balls 5 to be released and to move out of engagement with an associated locking groove 100. 
There, the balls 5 are otherwise locked in the region of a downwardly oriented incline 10\ . 

For the sake of completeness, it should be mentioned that the housing 1 1 is secured by means of 
clamping brackets 15 and associated screws 14 to a horizontally positioned machine table 16 that is 
not depicted in detail. 

In order to now insert the pull-in nipple 2 preferably without damage into the central receiving 
aperture 4 of the rapid-action coupling cylinder 1, provision is made according to the invention for 
the pull-in nipple 2 to incorporate a capture tip 3 that is preferably implemented with conical bevels 
1 7. Based on the arrangement of these conical bevels 1 7 on the capture tip 3, it is now possible to 
move the pull-in nipple 2 over an offset path of altogether 12.5 mm offset from the receiving 
aperture 4 to this receiving aperture 4 and still enter into the receiving aperture 4. For this purpose 
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the receiving aperture has disposed on its inner circumference an inlet radius 1 02 that cooperates 
with the conical bevel 17 of the capture tip 3. 

It is also important in the example embodiment according to Figure 1 that the central interior space 
inside the housing of the rapid-action coupling cylinder, namely especially the upper ball bearing 
cup 8 and the lower spring support 9, also form a conical receptacle 1 8 so that in the locked position 
the capture tip 3 engages in the region of this conical receptacle 1 8 but remains free there. 

Figure 2 shows an example embodiment that has been modified from Figure 1, wherein in the 
central interior space of the rapid-action coupling cylinder, no conical bevel is disposed in the region 
of the parts 8, 9, but a displaceably driven lifting piston 21 that now also has an associated conical 
recess 22 on its upper face end. 

This lifting piston 21, in the pull-in position, moves out of the cover 2 in an upward direction, and 
the conical recess 22 is then directed upward, as will be explained in more in more detail, for 
example, based on the example embodiment according to Figure 5. 

In the example embodiment according to Figure 2 it is important that corresponding blowing-air 
channels in the interior of the rapid-action coupling cylinder 1 are supplied via the port 26 for 
blowing air, so that the blowing air escapes from the cover 6 at various types of locations. 

The blowing air is also moved through the interior of the lifting piston 21 and reaches, via an 
ascending channel 27, the region of the conical recess 22 which, accordingly, is also kept free from 
contaminations, especially shavings. 
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Through the port 25, a pressurized medium is introduced and the piston 7 is moved in a downward 
direction into its unlocked position. 

Through the port 24, the pressurized-agent is supplied for the displacement drive of the lifting piston 
21 in the sense of a lowering movement, whereas, if pressurized medium is introduced via the port 
23, the lifting piston 21 is moved vertically up and out of the central interior recess of the rapid- 
action coupling cylinder 1 . 

The advantage of a conical recess 22 in the upper front face of the lifting piston 21 lies in that the 
pull-in nipple 2 is reliably captured with its conical tip in the conical recess 22 over a very large 
offset path and reliably guided into the center region, where it is centered. This ensures that, when 
the lifting piston 21 is inserted into the central center recess, the capture tip 3 lies reliably centered 
in the conical recess 22, and any circumferential elements of the pull-in nipple 2 are thus prevented 
from impacting against the outer circumference of the central receiving aperture. 

For the sake of completeness, Figure 2 shows that the pull-in nipple 2 is fixed by means of a locking 
screw 20 to the underside of a workpiece pallet 19. 

Figures 3, 4 and 5 show, as an additional example embodiment, that the lifting piston 31 may also be 
composed of several parts. In the depicted example embodiment, the upper part of the lifting piston 
31 consists of a wear insert 28, which is firmly connected by means of a corresponding screw to the 
other part of the lifting piston 3 1 . The two-part embodiment of the lifting-piston 3 1 has the 
advantage that the wear insert 28 is easily exchanged and can be quickly replaced if it is damaged. It 
may therefore be produced of a hard material in order to be paired with a correspondingly hard 
material of the pull-in nipple 2. 

15 
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The material of the pull-in nipple 32 in this case must be selected such, in comparison to the 
material of the wear insert 28, that the pull-in nipple 32 is not damaged but the wear insert 28 is 
subject to possible damage and can then be quickly replaced. 

The quick replacement of the wear insert 28 is accomplished simply by rotating is out of its 
fastening attachment to the locking screw 103. 

In the example embodiment according to Figures 3, 4 and 5 it is also essential that a turbine wheel 

36 that is driven in rotation is disposed in the lifting piston 31. Through the air supply port 26, 
compressed air is blown in, which, in the moved-out condition of the lifting piston (see Figure 5) 
drives the turbine wheel in fast rotation. The turbine wheel, according to Figure 4, consists of a part 
that is supported rotatable in an annular recess and which, according to Figure 4, has inclined bores 

37 or grooves facing outward at an incline in such a way that this creates downwardly directed 
turbine vanes 38 that are supplied with air by the blowing air from the port 26. A supply with 
cooling agent via the port 26 is possible as well. As soon as the lifting piston 3 1 is moved into its 
position according to Figure 5 above the top surface of the cover, the blowing air reaches the outside 
in the direction of the arrow 104 via the radially outwardly directed bores, and the top surface of the 
cover 6 is cleaned off accordingly and freed from contaminations and shavings. 

At the same time the blowing air also moves via the previously mentioned ascending channel 27 
into the intermediate space between the pull-in nipple 32 and the associated surface on the wear 
insert 28, so that this surface is kept free from contaminations as well. 

In other respects Figure 5 provides for a blowing-air supply to the turbine wheel 36 via the air 

channel 39 only if the wear tip 28 is situated in the moved-out position according to Figure 5. In the 
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other case - see Figure 3 - a seal is created so that in this case the turbine wheel 36 is not supplied 
with air. This means that an air-flow connection to the turbine wheel 36 via the air channel 39 is 
created only when the turbine wheel is located approximately slightly elevated above the surface 
area 6. At the same time the lifting piston 31 then rests with a projection 105 of enlarged diameter 
against an associated stop face at the base end of the rapid-action coupling cylinder 1 . 

This ensures a perfect centering between the pull-in nipple 32 and the wear insert 28, because all 
surfaces that are prone to contaminations are cleaned off with blowing air and/or cooling agent. 

Additionally it is shown that the screws 29 on the cover are also covered by top cover plates 30 in 
order to keep this region free from contaminations as well. 

It is also possible, of course, to design corresponding glue covers in lieu of the cover plates 30. 

Since the lifting piston 3 1 according to Figures 3 to 5 carries a wear insert 28, it will be marked with 
the reference numeral 3 1 , whereas the lifting piston according to Figure 2 without wear insert is 
marked with the reference numeral 2 1 . 

To additionally keep dirt away from the corresponding surfaces between the pull-in nipple 32 and 
wear insert 28 of the lifting piston 31, provision is made for an annular circumferential nose-shaped 
projection 35 to be provided in the region of the conical tip 34 of the lifting piston. The projection 
35 - which is nose-shaped in cross section - comes to rest against the corresponding conical incline 
in the region of the conical recess 33 on the pull-in nipple 32 and reams this conical recess 33 when 
the two pieces are in contact. 
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If shavings should form in this region, these shavings are then chopped and disintegrated by this 
nose-shaped projection 35 and also reliably removed by the subsequent blowing-air cleaning. 

Figure 5 shows that the lifting piston 3 1 is driven displaceably inside the center recess 40 of the 
rapid-action coupling cylinder 1. Figures 6 and 7 show a simplified embodiment as compared to the 
above-mentioned embodiment according to Figures 3 and 5, because the turbine wheel 36 is 
eliminated there. However, this embodiment shows that the underside of the workpiece pallet 19 is 
kept free from contaminations as well, because provision is made for the underside not to rest level 
and flat on the top surface of the cover 6, but for a clearance 43 to be created between the two parts. 
This clearance is created by hardened support discs 41 that are fastened to the underside of the 
workpiece pallet 19 by means of screws 42. This creates, in the region of the clearance 43, an air- 
conducting space through which blowing air or cooling agent passes and which can, accordingly, be 
kept free from contaminations. 

In order to prevent contaminations from settling in the region of the support discs 41, provision is 
made for upwardly directed ascending bores 44 to be provided in the cover, which move blowing air 
to the underside of the support discs 41 before these are lowered onto the cover according to Figure 
7. This is illustrated by Figure 7, in which it is apparent that blowing air is directed upward from the 
ascending bores 44 in the direction of the arrow 104 against the underside of the support discs 41 . 

At the same time Figure 6 and 7 also shows that the corresponding conical surfaces between the 
pull-in nipple 32 and wear insert 28 are rinsed by blowing air, as has been illustrated based on the 
previous example embodiments. For this purpose an annular gap 47 in particular exists in the region 
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of the wear insert 28, through which the blowing air is moved via a cross bore 48 arranged beneath 
it. 

Figure 7 in other respects shows that the countersunk screws 42 on the support discs also form a free 
space 46 at their heads, creating an indentation, which is then also rinsed by the blowing air in the 
direction of the arrow 104. 

At the same time Figure 6 shows that disposed on the outer circumference of the pull-in nipple 32 is 
a sealing ring 45, which prevents leaks in this area. The reason being that an air space is to be 
maintained in the clearance 43 with a specific air overpressure, which serves for the sealing-air 
monitoring to be described below. 

The sealing-air monitoring serves to monitor the seat, namely to monitor whether the workpiece 
pallet 19 is seated with the support discs 41 on the top surface of the cover 6 flat and level without 
angling and does not carry any contaminations. Figure 6 shows for this purpose that the ascending 
bores 44 are directed toward the underside of the support discs 41. As soon as the workpiece pallet 
19 has been placed flat and level and free from contaminations onto the top surface of the rapid- 
action coupling cylinder 1 , the ascending bores 44 are thus sealed and an air overpressure is created 
in this manner in the region of the air supply at the ascending bores 44. This air overpressure is 
utilized to monitor the flat and level seat of the workpiece pallet 19. 

It goes without saying that the air from the port 26 is routed via corresponding cross bores 49 into 

the interior of the rapid-action coupling cylinder 1 and serves not only for cleaning the 

corresponding surfaces of the lifting piston 21 but also supplies blowing air to additional further 

blow-out openings in the region of the cover 6 of the rapid-action coupling cylinder 1 . 
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Figures 8, 9 and 10 now show a capturing device for a workpiece pallet connected to a capturing 
device in a lifting piston 61. This example embodiment is suitable especially for a horizontal 
mounting of the rapid-action coupling cylinders 1 . The rapid-action coupling cylinders may also be 
disposed at any random incline or in an overhead position, and it is always ensured through the 
capturing device to be described below that the workpiece pallet with the pull-in nipples 32 arranged 
thereon can be hooked onto the lifting piston without any damage, and then subsequently pulled in. 

For ease of viewing, these devices are depicted in the drawings in a vertical orientation. In the true 
installed position, however, the drawing depiction must be imagined rotated by an angle of 90°, or a 
hanging or even downward facing installation situation may exist. 

The capturing device substantially consists of a capture screw 50 that extends through the pull-in 
nipple 32 and which has a stepped shape with multiple steps. 

In an axial extension to the existing countersunk head 52, a suspension neck 53 of reduced diameter 
is formed integrally, which in turn transitions into a capture head 54 of enlarged diameter. The entire 
capture screw 50 engages with a threaded bolt 51 into an associated thread on the underside of the 
workpiece pallet 1 9. 

It is preferred if the capture screw 50 consists of one piece of the same material. 

In another embodiment, however, provision may be made for the capture head 50 with the attached 
suspension neck 53 to carry an associated threaded bolt that is screwed into an associated receiving 
thread the region of the threaded bolt 5 1 . 
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This allows for a retrofitting of a conventional pull-in nipple and fastening of the same to a 
workpiece pallet with a capture screw 50. 

The depicted pull-in nipple 32 is not limited to the depicted embodiment, of course. A pull-in nipple 
2 according to the previously described embodiments may be used as well. 

Figure 8 shows the capturing device in the capturing engagement, whereas Figure 9 shows the 
capturing device in the connected condition, and Figure 10 shows the capturing device in the 
disconnected condition. 

In the pulled-in condition, the pull-in nipple 32 is thus moved by the lifting piston 61 into the 
interior of the rapid-action coupling cylinder 1 and held in place there. For this purpose the lifting 
piston 61 has an anti-twisting safeguard, which substantially consists of an anti-twisting pin 58 that 
engages into a corresponding longitudinally oriented bore 106 provided in the lifting piston 61. On 
the upper side of the lifting piston 61, a capturing element 56 is fixed by means of a screw 57, said 
capturing element forming a lateral capture opening 60, which defines a kind of keyhole-shaped 
opening having a lateral opening 55, through which dirt or water that may enter into the capture 
opening 60 can be removed. 

Figure 8 in other respects shows that at least one locking groove 59 is disposed on the outer 
circumference of the lifting piston 61, so that the lifting piston can also cooperate with the locking 
means of the rapid-action coupling cylinder 1 . 

This stage is presented in Figure 9 and 1 0. 
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Figure 9 shows the unlocked position when the locking balls 5 are out of engagement with the 
locking groove 59 of the lifting piston 61. 

In Figure 9 the hooked-in position between the pull-in nipple 32 and capturing element 56 is 
depicted. In this position according to Figure 9 the locking balls 5 are moved into the locking 
engagement with the locking groove 59 in order to ensure an uninterrupted capturing operation of 
the device. The reason being that provision is made for the workpiece pallet 19 to be moved in the 
direction of the arrow 107 with the capture head 54 disposed on it in the direction of the arrow 1 07 
toward the laterally opened capture opening 60, so that the capture head 54 moves into this opening 
as shown in Figure 9. 

After the capture position according to Figure 9 has been reached it is now possible to lower the 
workpiece pallet 19 in the direction of the arrow 108, during which process the lifting piston 61 
performs the pull-in movement and, in the case of a horizontal position (perpendicular to the 
drawing position according to Figure 9), dirt and water now runs from the downwardly directed 
opening 55 into the interior of the rapid-action coupling cylinder and the blowing air that is blown in 
via the port 26 enters, via the inclined bore 49, into a dirt discharge channel 62, where the 
contaminations are removed in the direction of the arrow 63. 

This means that an automatic cleaning process takes place when the lifting piston 61 is moved out 
from the center recess in the rapid-action coupling cylinder, once it has reached its position in Figure 
9. 
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In the case of rapid-action coupling cylinders according to Figures 1 through 7 that are arranged 
horizontally on the machine table this is no problem, whereas in Figures 8 through 1 0 the mentioned 
dirt removal measures must be provided for horizontally arranged rapid-action coupling cylinders. 

Figure 10 shows that the capturing element 56 disposed on the lifting piston 61 moves out above the 
top surface of the cover 6. The purpose of this is to prevent that, when the pull-in nipple 32 is 
lowered - especially if a workpiece pallet 19 of heavy weight is lowered with a crane -the capture 
screw 50 will not sit on the top surface of the cover 6 and damage it. Provision is made, for this 
purpose, for the pull-in nipple to incorporate a lower stop face 64 that rests on the top surface of the 
capturing element 56. In this type of contact, the underside of the capture screw 50 still has a 
clearance 66 to the top surface of the cover, because the associated stop face 65 does not rest on the 
top surface of the cover 6. 

In the connected condition (see Figure 9), the suspension neck 53 then rests laterally against a 
corresponding stop face 67 in the capturing element 56. 

Figure 1 1 also shows additional details of the embodiment of the capturing element. It can be seen 
that the capturing element forms a lateral inlet slope 68, which has an enlarged diameter, in order to 
form a corresponding conical capture opening for the capture head 54. 

Figure 1 1 shows a section through the suspension neck 53, in which the capture head 54 of enlarged 
diameter is only partly visible because it already engages into the capture opening 60. 

As the same time, Figure 1 1 shows the previously mentioned sloped cross bores 49 that carry air and 
also supply this air to the screws 29. 
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At the same time Figure 1 1 also shows, in the comparison 9, the function of the dirt discharge 
channel 62 through which the dirty water is removed in the direction of the arrow 63. 

Figures 1 2 and 1 3 show a synchronously operated capturing device for the undamaged insertion of 
workpiece pallets with their pull-in nipples 32 into rapid-action coupling cylinders 1 that are 
disposed parallel with each another and aligned horizontally. This situation is particularly suitable 
for heavy workpiece pallets that are suspended with a weight of several tons from a crane hoist and 
that carry the risk that they can tip. The goal is to insert them into the horizontally aligned rapid- 
action coupling cylinders 1 in the direction of the arrow 79. For this purpose Figures 12 and 13 show 
that the capturing device is already connected and the capture screws 50 are in engagement with the 
capturing device of the lifting pistons 71 on the lifting pistons. 

Provided are a series of lifting pistons 71 that are arranged parallel with each other and aligned 
horizontally, a bracket 69 being fixed on each lifting piston, which carries a swivel bolt 70 that is in 
connection with the one end of a toggle lever 72. The other end of the toggle lever 72 is fixed in a 
pivot bearing 82 and screw-on bracket 81 on the vertical portion of a horizontal tower 90. The 
horizontal tower 90 is arranged in this case on a machine table 16. 

The number of lifting pistons 71 in combination with the number of rapid-action coupling cylinders 
1 located above one another in the vertical direction or side by side in the horizontal direction is as 
desired. There also may be any desired number of displacement drives implemented through the rod 
assembly comprising the toggle levers 72 to be described below. 

Acting upon the pivotable part of each toggle lever by means of a corresponding pivot bolt is the 
piston rod 73 of a cylinder 75 that is driven with a dual-action piston 74 inside a cylinder chamber 
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76 by a compressed oil. The compressed oil is supplied via the oil port 77 in the sense of an ejection 
movement and via the oil port 78 in the sense of a pull-in movement. 

If is possible, of course, to implement the piston 74 not with a dual action but only with a single 
action and accomplish the return stroke by means of a spring, for example. 

The synchronous displacement drive for the lifting pistons 71 is depicted in two different operating 
positions, with the locked position being shown in the dashed position, which is again depicted 
enlarged in Figure 13. In this locked position the toggle lever 72 is articulated, because the piston 74 
has moved into its corresponding end position in cylinder 75, and the lifting piston 71 is thus 
retracted into the interior of the rapid-action coupling cylinder, all rapid-action coupling cylinders 1 
being embedded countersunk in an angle plate 109, this angle plate 109 being a component of the 
horizontal tower 19. 

Also shown is that, in the unlocked position, the lifting piston 71 is lockable in the locking direction 
inside the rapid-action coupling cylinder. 

Figure 10 shows that the locking balls 5 of the rapid-action coupling cylinders are then in locking 

engagement with the locking groove 59 disposed on the circumference of the lifting piston 71. In 

this manner even heavy pallets can be placed onto the capturing device in a jerky movement, 

without causing damage to the rapid-action coupling cylinder or to the pull-in nipple. Additionally, 

this locking means reduces the load on the springs 7 in the rapid-action coupling cylinder 1 when the 

entire system is not in operation. The lifting piston 71 additionally covers the central interior recess 

of the rapid-action coupling cylinder 1 in the position shown in Figure 10 so that in this embodiment 

as well no dirt can enter into the interior of the rapid-action coupling cylinder 1 . 
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Because of the lateral displacement of the toggle rod assembly during the actuation - see the dashed 
lines in Figure 12 - it is necessary to implement the entire drive cylinder 75 displaceable in the 
direction of the arrows 83. The cylinder 75 is held for this purpose in a shaft 80, which is 
displaceable in the style of a rotary transmission leadthrough in a recess in the angle plate 109. 

In the displaced condition, the oil feed to the cylinder 75 can thus be ensured in each case via the 
ports 77, 78. 

Some machines do not have an oil supply so that a corresponding drive by means of a hydraulic 
cylinder 75 does not exist. This is where the example embodiment according to Figures 14 through 
1 8 comes into play. 

The example embodiment according to Figure 14 and 15 shows that a synchronous displacement 
drive can also be implemented by means of a manually operated toothed rack 84. The toothed rack 
84 has a toothing 87 against which rests the exterior toothing of a pinion 85, which is freely 
rotatable by means of a hand lever 86. In this manner the toothed rack 84 can be moved back and 
forth, which also effects a deflection of the toggle levers 72 and corresponding displacement 
operation of the lifting pistons 71 . 

In other respects, the same descriptions apply to the same components as indicated above. 

An additional manually operated screw-type pump 88 may also be provided, whereby the 
compressed-oil supply is provided to the locking means of the individual rapid-action coupling 
cylinders 1. 
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Figure 15 shows the top view of the arrangement according to Figure 14 with the workpiece pallet 
being removed. 

Figures 16 through 1 8 show an entirely passive displacement drive for the lifting pistons 61 since 
these are displaceable only passively in the angle plate 109 without the same having an associated 
active displacement drive. In the case of small machines it is not necessary for a synchronous 
displacement drive to exist, especially if also light-weight workpiece pallets are used. The 
workpiece pallet can then be hooked into the corresponding capturing device by hand and simply 
displaced in the direction of the arrow 79, causing the workpiece pallet 1 9 to be transported from its 
offset position according to Figure 16 into the locked position according to Figure 17. In this case it 
is, therefore, only a matter of firmly pushing the pull-in nipples of the workpiece pallet into the 
associated rapid-action coupling cylinders, whereby, due to the utilized capturing device and above- 
described centering measures, a precise guiding is ensured with a damage-free insertion of the pull- 
in nipples into the rapid-action coupling cylinders. 

Figures 19 through 21 show the application of a generalized invention principle to a random 
machine shaft 91 . The reason being that the previously described principles refer to a central passage 
being created inside a rapid-action coupling cylinder 1, in which the lifting pistons 31,61,71 can be 
arranged displaceable or passively adjustable. Picking up on this idea, it is also possible according to 
the example embodiment according to Figures 19 and 21 to provide, in lieu of a lifting piston, a 
machine shaft that is displaceable in the direction of the arrows 95 and which is arranged lockable 
and unlockable by means of the rapid-action coupling cylinder 1. 
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For this purpose the machine shaft 91 has one or a plurality of locking grooves 92, 93, 94 arranged 
parallel with each other at an axial distance from each other, which are selectively engageable with 
the locking means of the rapid-action coupling cylinder. 

Figure 19 shows the locked condition of the locking balls 5 to the locking groove 92, whereas 
Figures 20 shows the unlocked condition. 

In expansion of this proposed solution, Figure 21 shows that it is also possible to use two rapid- 
action coupling cylinders 1,1', facing in opposite directions, wherein each rapid-action coupling 
cylinder creates an opposite pull-in force with the locking balls 5. It is possible in this case to have 
two machine parts 96, 97 penetrated by the machine shaft 91, and when the locking balls engage 
into the locking groove 92 a pull-in force in the direction of the arrow 99 is created in the process, 
while an opposite pull-in force 98 is created when the locking elements engage into the locking 
groove 93. In this manner the machine shaft 91 is clamped-in with a high and opposite biasing force 
by means of two oppositely oriented rapid-action coupling cylinders, resulting in an absolutely 
precisely positioned clamping of a machine shaft 91 between two machine parts 96, 97, which is 
protected against shifting. 

This indirectly also precisely clamps the machine parts 96, 97 relative to one another. A clamping of 
this type may be used for random clamping tasks. These clamping tasks may be used, for example, 
for closing molds for injection molding machines, and the like. 

It is also possible according to the example embodiment of Figure 20, to apply less than the full 

locking force to the locking groove 92, i.e., the locking balls 5 do not necessarily need to engage 

with the associated surfaces of the locking groove 92 in a form-fitting manner. 
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For this case, provision is made for the locking means to have a limit stop. The displacement force 
executed onto the piston 7 by the springs 10 in the displacement direction then causes the piston to 
bound against a specific stop face 89 so that the individual locking balls 5 do not come into form- 
fitting engagement with the locking groove 92. They then only guide the locking ball 92, and the 
entire machine shaft 91 is rotatable. The locking balls 5 then act as ball-bearing balls, and a ball 
bearing that can be opened and closed is proposed with these locking means, so that, for example, 
during a complete opening according to Figure 20, another locking groove may be aimed for in such 
a way that the machine shaft 91 is displaced into a different displacement direction 95 and the 
locking groove 93, for example, then comes into engagement with the ball-bearing arrangement of 
the locking balls 5. In this manner an openable and closeable ball bearing can be created for the 
rotary support of the machine shaft 91 by means of an appropriate actuation of the piston 7. 

A rotatable and displaceable ball bearing has thus been put into practice. 
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